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BIOTECHNOLOGY

INTROGRESSION, MICROINJECTION AND PRICKING DISCUSSED
Tokyo BIO INDUSTRY in Japanese Oct 86 pp 39-44

[Text] Introgression by microinjection and pricking
methods of eukaryotic cells is characterized by its high-
efficiency. Particularly, the use of these methods is
effective for the case when only a small number of cells
can be collected. Also, it is possible to apply them to
suspended cells. This manuscript mainly describes these
two methods while attaching importance to definite
operating technologies.

1. Preface

The introgression of cells is an effective method for elucidating vital
phenomena from organisms having eukaryotic cells. It has become possible

to obtain the actual conditions of genes by processing these genes in test
tubes or at the level of base DNA (deoxyribonucleic acid) sequence,

because recently, progress in gene cloning has been remarkable. Particularly,
a new genetic method so-called, "Reverse Cenetics" in which the phenotype
(function) of the above genes is assayed in cells has been established.

The validity of the new method and achievements which have been obtained

up to now are great.

How effectively are genes introduced into various cells on the basis of
the above results? This has taken up a large problem, i?d many intro-
gression technolagies such as calcium phosg?ate method,”” protoplast
blending method, electrophoresis method, etc., have been developed
up to now.

Of these many methods, the microinjection method4) and pricking methods) and 6)
mentioned in this manuscript are more prominent than any other method in
respect to the height of introgression efficiency, and it can be said that

the usefulness of the two methods is high.

This manuscript introduces introgression according to these two methods
while particularly emphasizing the explanation of detailed experimental
operations.




2. Features of Methods

With regard to the introgression to eukaryotic cells according to the micro-
injection method, genes werg)immigrated into mouse L cells by Capecchi

for the first time in 1980. The principle of the microinjection method

is as follows: the DNA solution is sucked up into an injector needle made
of glass, and is injected into the mouse L cells by sticking the injector
needle into them as soon as pressure was applied to the tip of the injector
needle., Figure 1 shows this principle.

Figure 1. Typical Chart of Microinjection Method (a) and Pricking Method (B)
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As previously mentioned, this method is characterized by high introgression
efficiency. Table 1 shows the comparison among various introgression
methods regarding efficiency. As clearly indicated in this table, the
frequency of stable transformants which can be seen with the use of the
microinjection method is 1 per 50 to 100 cells. This figure is extremely
higher than that of any other method. This means that the microinjection
method is effective when genes are immigrated into in-vivo cells, etc.,

in which the number of cells collected is limited.

Also, it has been relatively difficult up to now to immigrate genes into.
suspended cells. Authors show that this’g?thod can be applied when genes
are immigrated into such suspended cells.




Table 1. Comparison of Introgression Efficiencies According to Immigrating

Method
&1 BAFRICLZIREFBAYDEOLE
B AN (1) Wt (2) A (3) BASE *(4)
1ru{vIsyay  UHSV-TK LTk~ 2x10°2 "
(5) [ISV-TK MEL Tk~ 2x102 ¥
neo MEL 5x10°3 7
TV &7 (6) HSV-TK LTk 2x1072 ®
Y vEgH vy ik (7)  USV-TK LTk~ 5x1074 '
7u b 75 % MigAik(8) HSV-TK LTk~ 2x10 %

* RABUTE, LS b T YRV 4 = Y bOIBIILCRLTH 5o

Key:

1. Immigrating method 5. Microinjection

2. Gene 6. Pricking

3. Recipient cell 7. Calcium phosphate
4. Immigration frequency* 8. Protoplast blending

* The immigration frequency is shown with the appearance frequency of
stable transformants.

Although the microinjection method possesses the above feature, it has the
disasvantage whereby when the DNA solution is injected into many cells,
the tip of an injector needle becomes clogged with pieces of cells. The
pricking method was devised and developed by Yamamoto, et. al. with the
idea of correcting this problem.5)

Again refer to Figure 1. The pricking method means that a hole is made

with a glass needle into the cells, and DNA molecules contained in the liquid
which is outside of these cells immigrates from each hole into the cells.

In the same way as the microinjection method, the pricking method has a

high introgression efficiency (refer to Table 1). 1In addition, the pricking
method possesses the following features: 1) there is no clog in the tip

of an injection needle, 2) the method is suited for performing quantitative
experiments, because the amount of liquid injected into cells is constant.

On the contrary, it has the disadvantage whereby it is difficult to change
the amount (usually, about 10-15 liter) of liquid injected into cells.

In any case, it can probably be said to be important for each experimenter
to select methods suitable for the purpose of the respective experiments.




3. Operation
3.1 Machine

Basically, the unit used for the microinjection and pricking methods consists
of a microscope and injector needles made of glass, but depending on the
kind of units, there is a great difference in the complexity and handling
difficulty. To overcome this, an inject scope (type IMT-YFI made by

Olympus Optical Co., Ltd.) is devised so that it can be operated very

easily. It was developed by Yamamoto, et. al., and is being used by the
authors. Photograph 1 (omitted) shows the inject scope. Recently, the
IMT-II type injection scope with high operationability has been produced.

Features of this machine are as follows: 1) it is possible to inject the
liquid into cells from the upper portion of these cells by vertically
incorporating a fine glass tube into the condenser's optical axis of a
phase contrast microscope, 2) the machine is devised so that it can be
operated only by longitudinally moving the injector needle and transferring
the stage of the phase contrast microscope, 3) when cells are pricked with
the injector needle from just above these cells, the tip of the injector
needle will have no deviation.

Figure 2 shows the structure of the main sections of the machine. The

metal tube (2) is fixed in a hole made in the vertical direction along the
optical axis through the condensor lens (5) for the purpose of fitting the
injector needle made of glass onto the lower tip of the metal tube. The
injecting operation is carried out while turning a fine controlling knob
longitudinally moving the condenser and injector needle. Also, the machine
is devised so that the light emitted from the upper light source is
converged in the vicinity of the tip of the injector needle through the ring
filter (4) and condenser lens. In addition, a Teflon tube is put on another
tip of the metal tube, and the pressure imposed on the tip of the injector
needle can be adjusted with an injector connected to this Teflon tube.

As shown in Photograph 1 (omitted), authors have connected a video camera

to the inject scope, and have recorded cell movements during and after
operation. The records of such a video camera are very useful for following
the position of injected cells and the morphological changes of these cells.

3.2 Adherent Cells

When cells are pricked with an injector needle and these cells move, the
injector needle will not stick in them satisfactorily. Adherent cells

such as L cells, etc., have no problem with this matter, but when suspended
cells are used, they must be fixed by adhesion to cultural laboratory
dishes.

Authors have adhered suspended cells to a cultural laboratory dish coated
with poly L - lysine. As a result, it has become possible to immigrate
genes of these suspended cells by using the microinjection method.




Figure 2. Typical Drawing of Inject Scope
[Extracted from M., Furusawa, et. al.: "Erythropoiesis and Differentiation
in Friend Leukemia Cells" (ed. G. Rossi,) Elsvier (1980) ]
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3. Transparent glass plate 7. Laboratory dish
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difference
The detailed method is as follows.

(1) First dissolve the PM 70000 type poly L - lysine (made by Sigma Co.,
Ltd.) of 10 micrograms per milliliter in 0.1M boric acid at pH 8.4, and

put the solution in a cultural laboratory dish.

(2) After leaving the solution as it is for 6 to 24 hours, remove the
solution from the cultural laboratory dish, and wash the cultural laboratory
dish once with PBS or a medium having no blood serum.

(3) Put the cell guspension liquid in the cultural laboratory dish.
(4) 1f the dish in which the liquid is put remains in a carbon dioxide

incubator for about 2 hours, cells will adhere to the surface of the
dish, and it will be possible to carry out the injecting work.




Authors are carrying out the introgression of Friend leukemia cells (MEL
cells) and FM3A cells by using the above method. Also, there is little
damage to cells caused by this adherent treatment, and there is little
difference between the adherent treatment and the usual static culture in
the proliferation rate of cells and the differentiation inductive potency
of Friend leukemia cells.

3.3 Manufacturing of Injector Needles

Injector needles used for injection work are manufactured while thinly
stretching a glass tube. The outside diameter of the glass tube is about

1 millimeter, and in the case of the microinjection, a glass tube in which
there is a thin glass needle inside is used. (Authors use such a glass

tube made by IF Shokai.) When liquid is injected into an injector needle
without any use of such a glass tube, the liquid will not reach the end of
the injector needle. Therefore, it is necessary to be careful not to do this.

Also, optimum injector needles are manufactured on the basis of the result
of adjusting the length and thickness of the tip of these injector needles
by using a scale for injector needle manufacturing equipment made by
Narishige Co., Ltd. According to the authors' experience, it is better

to determine the length of a section of the needle tip at 6 or 7 millimeters.
Also, when cells are relatively resistant to physical damage caused by
injection, it is permissible to thicken an injector needle slightly by
striking and breaking it on a cultural laboratory dish, after the injector
needle is set on the condenser. '

When an injector needle manufactured in accordance with the above method

is installed on the inject scope, it is necessary to be careful about the
length from the condenser lens to the needle tip. This is because the

inject scope is a phase contrast microscope, and the distance between the
condenser lens and cells has a large influence on the image. Therefore,

it is desirable to set the distance between the condenser lens and the needle
tip to about 2.5 centimeters.

3.4 Injecting Operation

After setting an injector needle, put a cultural laboratory dish to which
cells are adhered on the inject scope stage, and prick these cells with the
injector needle. When the inject scope is used, the number of operations
for pricking them is only two, i.e., longitudinal slide of the injector
needle and movement of the stage. These operations themselves are very
simple, but depending on the method, cells can be damaged seriously, and
this damage will lower the injection efficiency. Therefore, care must

be taken to the following operational points.

(1) First do not simultaneously carry out the longitudinal slide of the
injector needle and movement of the stage.




(2) Particularly, when solution is micro-injected into suspended cells,
do not thicken the needle tip extensively. If this is not done these
suspended cells will be damaged seriously.

(3) 1In the case of the microinjection method, do not inject too much
solution into the cells. Also, operate the inject scope while checking
to ensure at all times that the solution comes out from the needle tip.

4, Application Example

As previously mentioned, it is possible to apply introgression according
to the pricking method and microinjection method using an inject scope on
suspended cells as well as adherent cells such as mouse L cells, etc.

The following are results of introgression to mouse Friend leukemia cells

which are suspended cells.9)

When the anterior erythroblast is stocked during differentiation, it will
become a mouse Friend leukemia cell. The differentiation of erythroblasts
is induced by adding DMSO (dimethyl sulfoxide), butyric acid, etc., to the
medium, and a model system with high differentiation can be obtained.
Authors have made a chmeria gene by combining a structural gene area of
thymidine kinase genes from the herpes simplex virus with a place behind
an area including about 1 kbp, which is 5' ypstream from the cap site of
mouse beta globin genes, and have investigated how this chimera gene
depends on differentiative induction and how it is manifestly regulated
when injected into Friend leukemia cells using the microinjection method.

As a result, it is recognized that when the immigrated chimera gene is a
transient-assay which has not been incorporated in the chromosome DNA or
when a stable transformant incorporated in the chromosome DNA is investi-
gated, the chimera gene immigrated into cells will be manifested while
depending on differentiative snduction. This means that beta globin genes
are manifestly regulated in a 5'-upstream-lkbp area, intracellular factors
which act on the area function without depending on the existent condition
of the genes, and it is then possible to analyze the genetic manifestation
controlling mechanism by using the microinjection method. The above
produces very interesting results.

5. Conclusion

Authors have mentioned the features and operating methods of introgression
according to the microinjection method and pricking method up to now.

As repeatedly mentioned, the most important feature of these methods is
that the introgression efficiency is high. These methods will probably be
effective for the case when only a small number of cells can be used in
experiments or when the effect of introgression is investigated by using a
trangent assay at a level of a cell. Also, it will probably be possible to
simultaneously immigrate DNA and a kind of protein into cells.




Recently, new genetic methods such as inhibitation of gene expression 11)
according to anti-sense RNA (ribonucleic acid), etc., have been developed,
and the importance of introgression methods have been enhanced increasingly.
It is expected that the microinjection and pricking methods mentioned in
this manuscript will be used in many experimental systems and will be
technically improved in the future.
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DEFENSE INDUSTRY

DEFENSE TECHNOLOGY R&D AS SEEN IN DEFENSE WHITE PAPERS

Tokyo BOEI GIJUTSU in Japanese Jan 87 pp 2-27

[Article by Asaichiro Ozawa, senior consultant of Defense Technology
Foundation: "Equipment and Defense Technology R&D as Seen Through White
Papers on National Defense (1976-1986)"]
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3. System of Defense Technology R&D .
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4.1 Basic Attitude Concerning Acquisition of Equipment
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and Technology Conferences)
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(Reference: U.S.-Japan Defense Cooperation)
V. Conclusion
I. Introduction

In 1970 when Prime Minister Nakasone was director general of the Japan Defense
Agency (JDA), the JDA issued the first defense white paper, "Defense of
Japan." It announced "the current status and problems of the Self-Defense
Forces," along with stating the views of the JDA concerning "the
significance of defense in modern society" and "the = ideal defense for
Japan," constructively raised defense problems, and treated the Self-Defense
Forces as part of the people. : '

At the time, however, it was close to the end of the 3d Defense Buildup
5-year plan (DBP), which had bequn in 1967, and the 4th DBP, to begin in 1972,
was in the midst of being drafted. Moreover, there was a pervasive mood for
detente throughout the world and it was a time when the extent that Japanese
defense capability should be increased in peacetime, i.e., the 1limits of
defense capability, was becoming a great political, social question. For
those reasons, it became difficult for the JDA to continue to publish
"defense white papers."

Additionally, there was the oil shock in 1973 and the Japanese economy was
seeking to get back on track of its previous high-growth economy. Since it
was difficult to expect a large increase in defense expenditures, the JDA
itself had to abandon defense buildup plans according to the "3- to 5-year
fixed method" based on the existing "concept of defense power required." It
was not a situation that would allow the issuing of defense white papers for
some time.

10




The goal of Japan's defense buildup is that it must be realistic, achievable
in the foreseeable future, and, in a certain sense, complete, with adequate
consideration to the two important conditions of the economic and financial
situation and the international enviromment surrounding Japan. A new concept
of "basic defense buildup," as the post-4th DBP basic concept, was solidified
for the most part under Director General Sakata (former president of the House
of Representatives) in 1975.

Therefore, four specific policies (1. a defense think tank, 2. activation of
the National Defense Council, 3. establishment of a committee in charge of
defense in the Diet, and 4. publication of defense white papers) with the
consensus of the people were promoted by Director General Sakata's idea that
"No matter how strong of spirit the Self-Defense Forces are, Or what superior
weapons they are provided, they truly will not have the power to effectively
protect the nation without the understanding, support, and cooperation of the
people." As one of these policies, the second "defense white paper" in 6
years, based on this "concept of basic defense capability," was compiled
and published in 1976 and in general had wide subscription.

Since then, the "defense white paper" has continued to be published each year
to date and the 1986 edition was the 12th. Among these 12 defense white
papers, the treatment of issues such as "equipment" and "defense technology
R&D" has been varied. A full 10 years now have passed since the "outline of
the Defense Plan," which had become the basic doctrine of Japan's defense,
was decided by the Miki Cabinet in October 1976. On this occasion, these
accounts of equipment and defense technology R&D were assembled and the
changes and shifts studied with thought to the role defense technology R&D
plays in the concept of future equipment. This is how this article was put
together and published. What is stated below was compiled with only the
ndefense white papers" as data and no other data was referenced. Since the
reader should know the limits of the defense white papers, a warning on
this point is given beforehand. Consequently, there are many places which
quote the defense white papers directly for the most part. Also, it
is acknowledged that some points are somewhat redundant. (The portions citing
the white papers are indicated by quotes.)

II. Japan's Equipment as Seen From Defense White Papers
1. Limits to Japan's Defense Capability--Equipment Limits
(1) 1970 White Paper (see p 36)

The first defense white paper argues the limits of Japan's defense
power from constitutional and policy limits. It states with regard to the
limits of equipment that nuclear weapons or equipment which pose a threat of
aggression to other countries, such as long-range bombers, attack aircraft
carriers, or ICRM, cannot be possessed.

"(5) Limits of Defense Power

"3, Constitutional limits
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"(a) Because the defense capability of Japan is for
self-defense, the scale must correspond to that necessary for self-defense.
The specific extent of self-defense capability meant by that cannot as a rule
be stated due to the various conditions of science and technology development
and all the circumstances of the time. 1In any case, however, equipment that
poses a threat of aggression to other countries such as long-range bombers
like the B-52, attack aircraft carriers, and ICBM cannot be possessed.

"(b) Omitted (Prohibition of Overseas Troop Dispatch)
"b. Policy limits

"(a) The three nonnuclear principles will be held with
regard to nuclear weapons. Even though it is constitutionally possible to
possess small nuclear weapons if they are within the minimum power necessary
for self-defense and do not pose a threat of aggression to other countries, as
a policy the course has been taken not to have nuclear equipment.

"(b) Japan's defense capability will be within the limits
necessary for self-defense and up-to-date, effective defense capability is
to be provided, while maintaining appropriate harmony with social
security, education, and other policies. Consequently, it is by no means
appropriate that the apportionment of national resources for provision of
defense capability should be simply in proportion to increases in economic
power and determined by a percentage of the gross national product or
national budget."

(2) 1976 White Paper (see p 35)

In the second defense white paper in 1976, after stating about the
Same as the 1970 edition concerning constitutional limits to equipment under
the headline of "the basic significance of defense," the following was stated
concerning nuclear weapons:

"As a policy, Japan adheres to the three nonnuclear principles
not to possess, make, or bring in nuclear weapons, and will depend upon the
deterrence power of the United States via the U.S.-Japan security structure
with regard to nuclear threats. It is believed that such nuclear deterrence
power is effective and reliable under the close relationship between the
United States and Japan. Even though it is possible for Japan to provide
nuclear weapons solely for defensive use, it would create great suspicion and
anxiety toward Japan among foreign nations, particularly neighboring Asian
countries if they were in fact possessed.

"So long as these decisions stand, there is no necessity for Japan
to be nuclear-equipped either politically or from a military viewpoint.

"The road which Japan should take is to provide reliable defense
power through conventional weapons, adhering to the U.S.-Japan security
structure and not directing concern to these nuclear weapons. "

(3) 1977 Wt?ite Paper (see p 80)
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Under the headline "Quality of Basic Defense Power," in the 1977
White Paper, the following is clearly and simply stated concerning limits to
upgrading the quality of equipment:

"Since Japan's defense capability must be defensive defense, fully
devoted to self-defense, in plamning for qualitative development and
upgrading, weapons used solely for the annihilative destruction of the
opponent's mainland, long- or intermediate-range ballistic missiles (ICBM,
IRRM) for example, shall not be possessed. Also, the existing policy not to
use nuclear weapons shall not be changed."

(4) 1978 White Paper (see p 56)

Under the headline "Pacifism and Defense Power," in the 1978
edition, it is stated that the specific details of defense capability which
should be held by Japan should be determined according to the
international situation, the standards of military technology, and other
conditions of the time, as follows:

"In other words, Japan's defense capability is limited purely to
defensive defense, the specific details of which must be judged in the nature
of things, according to the international situation, the standards of military
technology, and other conditions of the time. Since there must be no mistakes
in that judgment, it will be subject to Diet control in addition to complying
with particularly prudent procedures in administrative government departments
according to the principles of civilian control for extra insurance.

"Selection and employment of the individual weapons to comprise
defense capability will be within the scope normally necessary for
defensive defense. Consequently, weapons used solely in a capacity for
annihilative destruction of another country's mainland -- ICEM and long-range
bombers are cited as examples -- cannot be possessed under any circumstances.

"Also, as for nuclear weapons, there will be adherence to the three
nonnuclear principles "not to possess, make, or bring them in" ourselves,
Japan having requested the abolition of nuclear weapons as the sole nation to
have been bombed, and the policy has been taken not to possess them
at all, regardless of whether or not possession is permitted under
interpretation of the constitution. Under the law, according to the
provisions of the Atomic Energy Act, and under the treaties, according to
the treaty concerning nonproliferation of nuclear weapons signed in June
1976, as a nonnuclear weapon nation under that treaty, Japan cannot be
equipped with any nuclear weapon."

(5) 1979 And Ensuing White Papers

The 1979 edition and ensuing white papers simply have stated the
gist of the 1978 edition.
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2. Defense Power That Should Be Maintained Based on Basic Defense
Capability Concept

2.1 Basic Defense Capability Concept

There is a new way of thinking about the basic defense capability
concept that was not seen until the 4th DBP. The premise up to then had
been that "the concept of defense capability required" was to deal with "a
limited invasion." A major characteristic of the "basic defense capability
concept" is to be able to deal effectively with situations up to "both
a limited and small-scale invasion." (See pp 52 and 54 of 1977 edition)
(Hereafter, the year edition refers to the year edition of the white paper.)

"What is the 'basic defense capability concept'? To state it in a few
words, it is thought that the defense capability which Japan should possess in
accordance with the 'Outline of the Defense Plan':

"a. stands on the premise that there will be no great changes for
the time being in the aforementioned internal or external situation,

"b. has as the chief aim, possession of a posture in which there is
a balance taken between provision and organization of the various kinds of
functions necessary for defense, including a rear support system, and
deployment,

"c. and along with taking an adequate alert posture with this in
peacetime, is able to deal effectively with situations up to both a limited
and small-scale invasion,

"d. and in addition, when major changes occur in the situation so
that a new posture of defense capability is considered necessary,
consideration is made toward a smooth shift."

"The previous buildup of defense power had been premised on an
invasion on a scale not reaching all-out war or a large-scale military
conflict, that is, "Ma limited invasion." In other words, it can be
said that the goal was to build a defense capability which could deal with
what it considers a threat having the capability to mount a 1limited invasion
against Japan.

"In contrast, in the 'basic defense capability concept,' the amount of
defense capability is not calculated solely considering the amount of
threat. For example, it should represent a balanced posture, with no gaps
in organization and deployment, and the amount of defense capability is
investigated from the viewpoint that an adequate alert posture is taken in
peacetime. Taking the approach that the scale of defense power has
as its aim the ideal peacetime defense capability is the salient feature of
the 'basic defense concept.' By this, it has become possible for the first
time to specify clearly the scale of defense capability which is Japan's
goal."
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On what theoretical basis was this thinking formed? The 1977 edition
(see p 52) explains as follows:

"Generally, it is believed that 'a threat' is broadly divided into
'capability' to invade and ‘'intention' to invade. No matter how great the
capability, the threat is not real if there is no intention. It can be said

that a threat becomes real when an invasion is made combining intention with
capability.

"Capability, which is one element comprising a threat, does not change
suddenly since it requires a long time to build up military power, and it has
the feature that it can be estimated from the outside and future -changes
calculated since it is manifested in a material and external form.

"Intention, the other element comprising a threat, is, in the final
analysis, the will of a human being and is easily changed depending on the
circumstances. It essentially connotes instability and is difficult to detect
from the outside.

"yith the basic defense capability concept, the view that intention
changes easily and is difficult to detect does not change with the concept of
defense capability required, but attention additionally is paid to the
following points. In other words, the intention here is the will as a nation
‘whether or not to invade another country.' The decision to 'mount an
invasion' is not handed down at one's pleasure, even for a policy
decisionmaker when the magnitude of the result and effects exerted on
international politics are considered. In short, this intention is
entangled with the international situation and international political
structure as a practical issue and its variability can be seen as restricted
as a matter of course. Such restrictions can be said to function more
strongly the greater the scale of the invasion intended. From this
viewpoint, in the 'basic concept of defense capability,' the action of
invasion is difficult to ascertain in advance. In other words, large-scale
preparations are not conducted and provision can be made in peacetime for an
invasion to be mounted by surprise attack with just about the same armament
posture."

2.2 Defense Posture Seen By Function
(1) 1976 edition (see p 43)

Under the headline "Basic Character of Defense Capability,"
the following is stated concerning what defense functions should be possessed
and how those defense functions should be provided, organized, and
activated in emergencies and in peacetime.

"First of all, various kinds of defense functions are to be
provided without fail so that the minimum necessary countermeasures can be
taken against invasions by various kinds of methods presumed to be with
conventional weapons.
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"If Japan's defense capability is functionally lacking
somewhere, no countermeasures can be taken at all in that area and it will
permit the opponent to act freely.

"Consequently, Japan's defense capability must not be
lacking in the various kinds of functions to play the respective roles of
air defense, sea defense, and ground defense, functions such as
intelligence and command communications, and in addition, the various kinds
of support functions to maintain them.

"Second, these various types of functions will be provided
and organized according to the topographical features of Japan so that
organized defense actions can be implemented from the outset of the invasion
in the mainland or any area of the surrounding sea or skies. Also, these
organizations will be organically assembled and maintained in a form that has
a balance between fighting units and rear support so that comprehensive
defense capability can be demonstrated against the invasion.

"Third, in peacetime, along with maintaining a human
foundation to implement meticulous training and ensure the superior troops
required, emphasis must be placed on activities for the public welfare such as
conducting rescue activities when natural calamities or other large-scale
disasters occur.

"For these purposes, along with deploying u